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(54) DEVICE AND METHOD FOR GENERAL CALLING FOR MOBILE DATA COMMUNICATION 
SYSTEM 



(57) The present invention aims at reducing invalid 
traffics when a paging is to be performed in a mobile 
data communication system including a communication 
terminal connected with data terminals. To achieve this 
object the cx>mrnunicatk)n terminal (102) "rs provided 
with a notice means (204) for recognizing a state of use 
of itself and states of use of the data terminals (103i) 
through (103n) and notifying a result of the recognition 
to the network side, whereas the network system (101) 
is provided with a storage means (303) for registering a 
communication terminal in which the communication 
terminal (102) and at least one of the data terminal 
(1030 through (103n) became usable and deleting the 
registration of the communication terminal (102) or a 
communication terminal in which the data terminals 
(103^ through (103,0 became unusable, in accordance 
with a result of the notice made by the notice means 
(204). so that a receiving possible state of the commu- 
nication terminal (102) is preliminarily registered on the 
side of the network system (101). Moreover, the receiv- 
ing standby state is cSscrimtnated between a voice- only 
standby state and a voice and packet simultaneous 
standby state. When the standby state appears to be 
the former, a voice paging is made and when the latter, 
a packet paging is made, both by the communication 
means (301). 
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Description 

Technical Field 

This invention relates to a paging equipment and a s 
paging method in a mobile data communication system 
capable of reducing invalid traffics when a paging is 
made in a mobile data communication system in which 
a communication terminal is connected with a data ter- 
minal for performing a data communication. 

Background Art 

Heretofore, in case a communication terminal is 
connected with a data terminal for performing a data 
communication in a mobile data communication sys- 
tem, a network performs a paging as long as the com- 
munication terminal is in a receiving posstole state 
without recognizing a receiving impossible state of the 
data terminal. Also, the network side performs a paging 
as long as the communication terminal is in a voice 
standby possble state irrespective of whether or not a 
data communication is performed. 

For this reason, unnecessary calling or paging is 
performed and as a consequence, traffics are unfavora- 
bly increased. 

Disclosure of the Invention 

The present invention has been accomplished in 
view of the above-mentioned problems. It is, therefore, 
an object of the present invention to provide a paging 
equipment in a mobile data communication network, in 
which a paging is performed only when both communi- 
cation terminal and data terminal are in usable states 
and when allowance of a packet communication is rec- 
ognized by the network side, thus enabling to reduce 
invalid traffics. 

In order to resolve the above- mentioned problem, 
first, according to the present invention, there is pro- 
vided in a mobile data communication system in which 
a movable communication terminal is connected with at 
least one data terminal and in which a state of use of the 
communication terminal is independent of a state of use 
of the data terminal, 

a paging equipment in a mobile data communi- 
cation system being characterized by. 

the communication terminal comprising: 

notice means for recognizing a state of use of the 
communication terminal itself and a state of use of 
at least one data terminal and notifying a result of 
the recognition to a network side, 
the network comprising: 

register means for registering the communica- 
tion terminal in case the communication termi- 
nal and at least one data terminal connected to 
the communication terminal became usable. 



and deleting registration of the communication 
terminal in case the communication terminal or 
all data terminals connected to the communi- 
cation terminal became unusable, in accord- 
ance with a result of the notice made by the 
notice means, 

a packet paging being executed with respect to 
the communication terminal registered by the 
register means, when a packet is received. 

According to this construction, when the communi- 
cation terminal itself became usable and at least one of 
the data terminals connected to the communication ter- 
minal became usable, this communication terminal is 
registered by the register means on the network side. 
On the other hand, when the communication terminal 
itself became unusable or all the data terminals con- 
nected to the communication terminal became unusa- 
ble, the registration is deleted. That is, only a 
communication terminal, which can effectively transmit 
and receive data, is registered by the register means. 
By performing a paging with respect to only the commu- 
nication terminal thus registered, invalid paging can be 
suppressed. Accordingly, traffics can be obtained to that 
extent. 

Secondly, accorcfing to the present invention, there 
is provided in a mobile data communication system in 
which a cornrnunioation terminal can simultaneously be 
standby for a voice communication and a packet com- 
munication, 

a paging equipment in a mobile data communi- 
cation system being characterized by, 
a network comprising: 

recognizing means capable of discriminative^ rec- 
ognizing between a voice- only standby state and a 
simultaneous standby state of voice and packet as 
a state of the communication terminal; and 
call means for performing a paging with respect to a 
communication terminal which is in a simultaneous 
standby state for voice and packet when the packet 
is received. 

According to this construction, the state of a com- 
munication terminal is discrimi natively recognized 
between a voice- only stancfcy state and a voice and 
packet receiving simultaneous stanc&y state, so that a 
paging is not performed merely based on the voice- only 
standby state when a packet is received. Accordingly, 
invalid paging is not performed. Thus, traffics can be 
obtained to that extent. 

Third, according to the present invention, there is 
provided in a mobile data communication system in 
which a communication terminal can simultaneously be 
standby for a voice communication and a packet com- 
munication. 

a paging equipment in a mobile data communi- 
cation system being characterized by, 
a network comprising: 
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recognizing means capable of tfiscnminatively rec- 
ognizing between a voice- only standby state and a 
simultaneous standby state of voice and packet as 
a state of the communication terminal; and 
call means for performing a voice paging with 5 
respect to a communication terminal which is in a 
simultaneous standby state for voice- only when the 
voice is received. 

According to this construction, it is designed such w 
that the state of a communication terminal is discri mi na- 
tively recognized between a voice- only stancfcy state 
and a voice and packet receiving simultaneous stancfoy 
state, so that paging is performed with respect to only 
the communication terminal which is in the voice- only is 
standby state. Accordingly, invalid paging is not per- 
formed. Thus, traffics can be obtained to that extent. 

Brief Description of Drawings 

20 

Fig. 1 is a block diagram showing an overall con- 
struction of a communication system according to one 
mode for carrying out the present invention. 

Rg. 2A is a block diagram showing a construction of 
a communication terminal and a data terminal in the 25 
above- mentioned mode for carrying out the present 
invention. 

Rg. 2B is a block diagram showing a construction of 
a network system in the above- mentioned mode for 
carrying out the present invention. 30 

Rg. 3 is a diagram showing a relation between tran- 
sition states of a communication terminal and a paging 
of the network system in the above- mentioned mode for 
carrying out the present invention. 

Rg. 4 is a diagram showing a packet communica- 35 
tton posstole state in comparison between this embodi- 
ment and the prior art 

Rg. 5 is a flow chart showing operation on the side 
of the network of this embodiment when a signal from a 
communication terminal is received. 40 

Best Mode for Carrying Out the Invention 

A best mode for carrying out the present invention 
wilt now be descrfced with reference to the drawings. 45 
Rg. 1 is a block diagram showing an overall construc- 
tion of a communication system in this embodiment. In 
this illustration, reference numeral 101 denotes a net- 
work system having a plurality of switching nodes, in 
which data communication is performed in a packet so 
mode. Reference numeral 102 denotes a movable com- 
munication terminal having a data communication func- 
tion and reference numerals 103 1 through 103 n 
respectively denote data terminals which can process 
data by themselves, such as persona) computers. In this 55 
illustration, only one communication terminal 102 is 
shown for the sake of convenience of explanation but 
usually there are a plurality of communication terminals 
102. 
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Here, the communication terminal 102 will be 
descrfced in detail with reference to Fig. 2A. In this illus- 
tration, reference numeral 201 1 denotes a notice unit for 
notifying of a usable state of itself data terminal 30^ to 
the communication terminal 102. Although not shown, 
communication unit 20 1 2 through 20 1 n are disposed in 
such a manner as to correspond to respective data ter- 
minals 1032 through 103 n and adapted to notify of a 
usable state of a specific data terminal to the communi- 
cation terminal 102. 

Reference numeral 202 denotes a storage unit for 
storing usable states of the data terminals 103 1 through 
103 n ; 203, a system control unit for recognizing that the 
communication terminal 102 itself is in a usable state; 
and 204, a notice unit for performing a state notice to 
the network system 101 side at every predetermined 
cycle basis in case at least one of the data terminals 
103 t through 103 n is in a usable state and in case the 
communication terminal 102 is in a usable state, 
respectively. 

Subsequently, the network system 101 side will 
now be described in detail with reference to Rg. 2B. In 
this illustration, reference numeral 301 denotes a com- 
munication unit for receiving a state notice from the 
communication terminal 102 side and performing a pag- 
ing with respect to the communication terminals 102 
now under its control; 302. a system control unit for dis- 
criminatively recognizing a state of the communication 
terminal 102 between a standby state for voice- only 
and a paging standby state for both voice and packet; 
and 303, a storage unit for storing (registering) a usable 
state of the communication terminal 102, respectively. 

Rg. 3 is a diagram showing a relation between tran- 
sition states of a communication terminal and a paging 
of the network system 101 in this mode for carrying out 
the present invention. In this illustration, a state 0 indi- 
cates an OFF-state of power supply; a state 1 , a paging 
standby state for voice- only; a state 2, a paging standby 
state for both voice and packet; a state 3, a voice com- 
munication ON- state (namely, a voice communication 
is undergoing); a state 4. a packet communication ON- 
state (namely, a packet communication is undergoing); 
and a state 5, a battery saving state, respectively. 

Next, operation of this mode for carrying out the 
invention will be described. 

Rrst on the communication terminal 102 side, in 
Rg. 2A. the respective data terminate 103! through 
103 n notifies the communication terminal 102 through 
the notice unit 201 1 through 201 n that a certain data ter- 
minal itself is in a usable state (for example, the power 
supply of the specific data terminal is in the ON- state, a 
communication application program is started (i.e., in 
the ON- state) in the specif ic data terminal, and the like). 
Then, the communication terminal 102 stores each 
notice in the storage unit 202. By this, the communica- 
tion terminal 1 02 can recognize the usable state of each 
data terminal 103 t through 103n from the content of the 
storage unit 202. 

Also, a usable state of the communication terminal 
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102 itself (for example, this specific communication ter- 
minal is in the ON- state, a cornrnunication application 
program is in the ON- state) is recognized by the system 
control unit 203. 

Since the respective data terminals are not sped- s 
tied, those terminals are generally denoted by 1 03 here- 
inafter. 

In case it is known from the content of the storage 
unit 202 and the recognition of the system control unit 
203 that at least one of the data terminals 103 is in the 10 
usable state and the communication terminal 102 is in 
the usable state, the notice unit 204 notifies the network 
system 101 about such a usable state at every prede- 
termined cycle basis. 

On the network system 101 side, the states notified is 
by the communication terminal 102 in Fig. 2B are cycli- 
cally received through the communication unit 301 and 
stores in the storage unit 303 data about the fact that 
the cornrnunication terminal 1 02 and at least one of the 
data terminals 1 03 connected to the communication ter- 20 
minal 102 are in the usable states. 

On the other hand, in case the communication ter- 
minal 102 became unusable, or in case all the data ter- 
minals 103 1 through 103 n became unusable, the 
communication terminal 102 does not sent the periodi- 25 
cal notice at every predetermined cyclical basis through 
the notice unit 204. Accordingly the network system 
101 side can know an occurrence of such an unusable 
state or states by absence of such a notice within the 
predetermined cyclical period. Upon recognition of such 30 
a unusable state or states, the network system 101 can- 
cels the old content of the storage unit 303, data about 
the fact that the communication terminal 102 is in the 
usable state, and deletes the specific registration. 

Such registration/cancellation procedures of the 35 
communication terminal (mobile equipment) in the net- 
work system will be described later. 

In case both the data terminal 103 and the commu- 
nication terminal 102 are in the usable states, when a 
packet is received, the communication unit 301 per- 40 
forms a paging with respect to only the communication 
terminal 102 whose usable state is registered by the 
storage unit 303. 

Here. Rg. 4 shows a possible/imposstole state of a 
packet paging in comparison of this embodiment with as 
the poor art As shown in this illustration, in case the 
power supply of the communication terminal 102 is in 
the ON- state but the power supplies of the data termi- 
nals 103! through 103 n are all in the OFF-states (those 
cases with a * mark in the illustration), a paging is con- so 
verrtionany performed without recognizing the receiving- 
imposs&le states of the data terminals and therefore, 
traffics are increased to that extent. However, in this 
ernbodiment, in case the mark * is attached, since the 
state of registration is not a usable state in the network ss 
system 101, unnecessary packet paging can be sup- 
pressed to that extent. 

Also, on the network system 101 side, a state 1 
(namely, a state in which voice- only can be received) 
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and a state 2 (nam ery, a state in which both voice and 
packet simultaneous receiving standby state) of Rg. 3 
are recognized as a state of the communication terminal 
by the system control unit 302. so that a packet paging 
is performed with respect to the communication terminal 
by the notice unit 301 only in the case of both voice and 
packet simultaneous standby state. Accordingly, when 
voice is received in the state 1, a packet paging is not 
performed with respect to the communication terminals. 

Registration/cancellation procedures of the com- 
munication terminals in the network system 1 01 will now 
be described with reference to Rg. 5. 

On the network system 101 side, when the commu- 
nication unit 101 receives a signal from the communica- 
tion terminal 102 (or data terminal 103). it is judged in 
Step SP1 of Rg. 5 whether or not the content of the 
received signal is a request for registration/cancellation 
of the state. If the judgment result is "NO", on the net- 
work system 101 side, a procedure corresponding to 
the content of the received signal is performed in Step 
SP18. In contrast if the judgment result is "YES", the 
process proceeds to Step SP2 where it is judged 
whether or not the content of the received signal is a 
request for registering a power supply of the communi- 
cation terminal 102. 

If the judgment result is "YES", the process pro- 
ceeds to Step SP3 where the system control unit 302 of 
the network system 101 turns on the power supply of 
the mobile terminal 102 relating to the received signal 
and stores the same in the storage unit 303. Then, in 
Step SP4. it is also judged whether or not a state of the 
power supply of the data terminal 103 connected to the 
mobile terminal relating to the received signal should be 
stored. 

If the judgment result is "YES", in Step SP5, by the 
system control unit 302 the ON- state of the power sup- 
pry of the data terminal 103 is stored in the storage unit 
303. In this storage state, since both the communication 
terminal 102 and the data terminal 103 are stored as 
being in ON- states, it is recognized as the state a (see 
Rg. 4) and set to both voice and packet simultaneous 
standby state. Accordingly, in the state a, when a packet 
is received, the communication unit 301 performs a 
paging with respect to the communication terminals 
which are in the state 

New. in Step SP7. the system control unit 302 
judges whether or not a data transmission/reception is 
performed in the specific communication terminal 102 
within a predetermined time interval. If the judgment 
result is "YES", the system control unit 302 returns the 
procedure to Step SP6. By this, the state a can be main- 
tained as long as a data transmission and reception is 
performed within a predetermined time interval. 

On the other hand, in case no data transmission 
and reception is performed within a predetermined time 
interval in Step SP6, the system control unit 302 can- 
cels the registration or storage of the communication 
terminal 102 and the data terminal 103 in Step SP8. In 
other words, the system control unit 302 recognizes the 
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power supplies of both the communication terminal 1 02 
and the data terminal 1 03 as being in the "OFF- states" 
and then sets as the state d in Step SP9. If the state of 
the power supply of the data terminal 103 is not regis* 
tered in step SP4, the system control unit 302 judges in 5 
Step SP10 whether or not the state of the power supply 
in the data terminal 103 is registered, ff the judgment 
result is made in the affirmative, this registration is can- 
celed in Step SP1 1 , and the procedure proceeds to the 
next Step SP12 by recognizing the state of the power 10 
supply as being in the OFF- state. In contrast if the 
judgment is made in the negative in Step SP10, the pro- 
cedure proceeds directly to the next Step SP12. 

In Step SP12. the system control unit 302 estab- 
lishes the state & in which the power supply of the com- is 
munication terminal 102 is brought to be in the ON-state 
and the data terminal 103 in the OFF- state. The com- 
munication unrt -301 -performs a voice paging with 
respect to the communication terminal of the state 
when the voice is received. 20 

If it is judged in Step SP2 that the state of the power 
supply of the communication terminal 102 should not be 
registered, the system control unit 302 judges in Step 
SP13 whether or not the state of the power supply of the 
specific communication terminal is stored in the storage 2s 
unit 203. If the judgment result is "YES", the system 
control unit 302 cancels the storage or registration of 
the state of the power supply of the specific communica- 
tion terminal in Step SP14. After the cancellation or if 
the judgment result of Step SP13 is "NO", the system 30 
control unit 302 judges in the next Step SP15 whether 
or not the state of the power supply of the data terminal 
connected to the communication terminal is stored in 
the storage unit 203. If the judgment result is "YES", the 
system control unit 302 sets in Step SP 1 6 to the state £ 35 
in which the state of the power supply of the communi- 
cation terminal 102 is in the OFF- state and the commu- 
nication terminal 103 in the ON- state. 

However, in the state & a data communication is 
impossible to perform as long as the communication ter- 40 
minal 102 having a data communication function is in 
the OFF- state even if one of the data terminals 103 is in 
the ON- state. Accordingly, the system control unit 302 
proceeds the procedure immediately to the next Step 
SP17. That is, in Step SP 17, the registration of the 45 
state of the power supply of the data terminal 103 rs 
forced to be canceled and recognizes the state of the 
power supply as "OFF- states". 

After the cancellation in Step SP17 or it the judg- 
ment result of Step SP15 is "NO", in the above- men- so 
tioned Step SP9, the system control unit 302 recognizes 
the states of the power supplies of both of them as 
"OFF- states" and establishes the state d- 

In this way, in this mode for carrying out the inven- 
tion, in case a notice about the state of the power supply 55 
is received from the communication terminal 102, on the 
network system 101 side, the system control unit 302 
performs registrations correspond ng to the states of the 
power supplies of the communication terminal 102 and 



the data terminal 103 and stores the result in the stor- 
age unit 303. Then, as previously stated, a paging is 
performed based on this storage. 

In the above- mentioned mode for carrying out the 
present invention, the registration/cancellation proce- 
dures to the storage unit 303 are performed depending 
on presence or absence of the cyclical notice from the 
notice unit 204. In the alternative, this may be performed 
as follows. In case at least one of the data terminals 
103! through 103 n became usable and the communica- 
tion terminal 102 became usable, the notice unit 204 
notifies the network 101 side to that effect at that time 
point On the other hand, in case the terminal 102 
became unusable, or in case all the data terminals 103! 
through 1 03 n became unusable, the notice unit 204 also 
notifies the network 101 side to that effect at that time 
point In the foregoing notifying procedures from the 
former to the latter, the registration of the specific com- 
munication terminal is performed by the storage unit 
303. 

Claims 

1 . In a mobile data communication system in which a 
movable communication terminal is connected with 
at least one data terminal and in which a state of 
use of said communication terminal is independent 
of a state of use of said data terminal, 

a paging equipment in a mobile data com- 
munication system being characterized by, 

said communication terminal comprising: 

notice means for recognizing a state of use of 
said communication terminal itself and a state 
of use of at least one data terminal and notify- 
ing a result of the recognition to a network side, 
said network compriang: 

register means for registering said commu- 
nication terminal in case said communica- 
tion terminal and at least one data terminal 
connected to said communication terminal 
became usable, and deleting registration 
of said communication terminal in case 
said communication terminal or all data 
terminals connected to said communica- 
tion terminal became unusable, in accord- 
ance with a result of said notice made by 
said notice means, 

a packet paging being executed with 
respect to said communication terminal 
registered by said register means, when a 
data reception occurs. 

2. In a mobile data communication system in which a 
communication terminal can simultaneously be 
stancfijy for a voice communication and a packet 
communication, 

a paging equipment in a mobile data com- 
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munication system being characterized by. 
a network comprising: 

recognizing means capable of dtscriminatively 
recognizing a voice-only standby state and a 
simultaneous standby stale of voice and packet 
as a state of said communication terminal; and 
call means for performing a paging with respect 
to a communication terminal which is in a 
simultaneous standby state for voice and 
packet when the packet is received. 

In a mobile data communication system in which a 
communication terminal can simultaneously be 
standby for a voice communication and a packet 
communication, 

a paging equipment in a mobile data com- 
munication system being characterized by, 

a network comprising: 

recognizing means capable of discriminatively 
recognizing a voice-only standby state and a 
simultaneous starx&y state of voice and packet 
as a state of said communication terminal; and 
call means for performing a voice paging with 
respect to a comrnuni cation terminal which is in 
a simultaneous standby state for voice- only 
when the voice is received. 

In a mobile data communication system in which a 
movable communication terminal is connected with 
at least one data terminal and in which a state of 
use of said communication terminal is independent 
of a state of use of said data terminal, 

a paging method in a mobile data communi- 
cation system being characterized by, 

said communication terminal comprising the 
step of: 

recognizing a state of use of said communica- 
tion terminal itself and a state of use of at least 
one data terminal and notifying a result of the 
recognition to a network side, 
said network comprising the steps of: 

registering said communication terminal in 
case said communication terminal and at 
least one data terminal connected to said 
communication terminal became usable, 
and deleting the registration of said com- 
munication terminal in case said communi- 
cation terminal or all data terminals 
connected to said communication terminal 
became unusable, in accordance with a 
result of said notice; and 
executing a packet paging with respect to 
said communication terminal which is reg- 
istered, when a data reception occurs. 
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In a mobile data communication system in which a 
communication terminal can simultaneously be 
standby for a voice communication and a packet 
communication, 

a paging method in a mobile data communi- 
cation system being characterized by. 

a network comprising the steps of: 

discriminatively recognizing a voice- only 
standby state and a simultaneous standby 
state of voice and packet as a state of said 
communication terminal; and 
executing a packet paging with respect to a 
communication terminal which is in a simulta- 
neous standby state for voice and packet when 
the packet is received. 

tn a mobile data communication system in which a 
communication terminal can simultaneously be 
standby for a voice communication and a packet 
communication, 

a paging method in a mobile data communi- 
cation system being characterized by, 

a network comprising the steps of: 

discriminatively recognizing a voice- only 
standby state and a simultaneous standby 
state of voice and packet as a state of said 
communication terminal; and 
executing a voice paging with respect to a com- 
munication terminal which is in a simultaneous 
standby state for voice- only when the voice is 
received. 
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